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TH«r i: tc^i. S^Si: ? ^> tflriSS Lit Z k 

w^fo{i»f>HffiB''W ^^y^y ^ fi-:^x'9m^tLfzmmi:&i^ 
x:7 -f )V:S'X'>fm^titimmi:m^-t^tts^2<r)mi- 

list. H5^2<^)l&«-CIIS8-CJBi-$^t;tS<lSrffitt(c 

mt. ms£^vtmi)'^w^n^^Mmi,zMLxii. mi 

X . msSB^ms^<7Mim^mm^k tms:^7" -y 
i)^ixi>mmffZMtx^wiff3^mm9mi:m':^7--/y 

k. 



mxiimi^)\^y^k iz^i.^xT'yTki^ii>iz^ 
asLtizkirmsLk-th^^i^commfmjm, 

mk irmm-Thm i ss'j^st . 

Bfil<7)+*>^>aitt«ll8S:SgiJ-r4m2SSii¥'Si:, 

iiriem 1 S8ij#fifti:itriem2S3ij#st <^Hi:'3tw^-^v^ 
timxiimmzy^fXiSMsmi^o i,<7>xf> o , ijie 

miB.'PX'mi^mmt/'i&< ^hizn-^x y xsj^ 

< =5: S J; 3 tc 7 -I- yP:? 5 1 COT'S) S C: 

[000 1] 

[0002] 

im^mm xmimmLtzmmimkLx. mmr 
mmimmizit^xwLm.^iSMLxs.mmmi:mmLx 

irdty-fxicjBJM$ix-c^i.tc< <^i>k\'^o^mi!)>h 
[0003] ttz. mm.^mMLX7mi^o k . irjt 

Xi^ifihh. ^<r>ti)h. BmSaStcioTy-fXSrffijS 
[ 0 0 0 4 ] * t — ®CfflV^A,ixS y -f X{SM<0/l«>co 

[000 5] L.*>U. CLcOid^r^SW^^^U^'ti, i& 
# <7)iJ.-^:V^*f|fcfc*tLT{iy >f X/^<t?:J»»Wfc®Mt:' 

mm^<r)hhMmznLx\i. ^<r>ayvv:xvin 

ibfz'O. mSr^U^-tirs^vrOf -eco;t 

^2 5 08 07 8#4:f$g. #4^*6-6 94 4 7-^-4;^ 
#B3¥3-1 98 83 6-^4>«. #BiT6-473 
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2 5 5238^^?g) . 
[00 06] L*»L^r*«<i,. Ztlii><mm'li.. 

i: J: r»-r 3 >- h 7X h ^ 3ii®^l.#iO««^:<Sev^:fr 
[0008] wtfOTt*^. Siawtcjlii'^^£>'N'^'->-i2i$ 

f (1tW¥4 -12 2 3 5 5). S>«>V^i«^«c 

COX -y v'Mi^^eiai LT X -y ^isnstcjs ^vvvxvm. 

^ra6 0-24 5 084-^^ai) ^rif**raife$<tT 
[0009] L*^ L, HU#cO>'N*:^'- WEiSiO:frffiJi. 1 

[ 0 0 1 0 ] . «*<^x >^{o:*r^4. mz 1 

h'-/ hiOffiiitcJ: o-Cx.yi;^«Ji:WS®lSS:IEgiJ^S 
[00 1 1] 

[0012] ^^HBJi. y ^ Xmi<7mMk^ 

mi<r)^^i:mmzm<-r^:iti:^L. xmrnm^z 



[0013] 

J ^ xtii%±ttx\^hmmznLx^M*£< 1 1 2Mto 
srt tz^thzb imsib Lti hffiX'hh . 

[00 14] 

[*HB«^^M[<OJg!Bl jar, aiii*#J!aU^r*<<?>. *f6 

mizxi,mwL9!!^m.^n^ L\>^mlmm^zi outBH-r 

>f^. A'r-7-fvm<0Wi^tmmb'»i^y^Xb^triJX 

mmmmmirMizmm-t^i^iob-rh. 
[ 0 0 1 5 ] @ u:. ^mimmzmi>mm!mm^ 

Sia*«5Hi, X|Sig2*>A>{f<W$^t^:X*|3Sr^^ 
5±{c«S$n3t«r^«s4c7)0y;t{i'»iaJ4 aCjajttTBS 

l»IR^iiVH:J:-5t:iS»*iWtf>*ifc^X|ft3 ai& 

-f;<-i^VyT->'i'7r-^r6t3¥AL. -tCl-C^^ 
tLii(@$n:t3te^«^TV;^^7 7-C'a«-r«> J: 3 
iiiTV^S. ^<0TV;^^^5 7<?)aJ*^^^^i. 0g^t!S: 

T-'-f i^'^/pxsa®li#8(cgg«i$fi.&. 

[ 0 0 1 6 ] -eUT. ^tOx-f £^':?;l'XSHIfem#8 

fi, ®«j!ia^S9T'astc*[iffl§ixT. zcnjiamizx 

CRTx-f Arp>f 1 0(ci8>3i^$ix«.. 
[0017] i: i-?>T. ttam. i<7M. *rtt=i*A$<x 
S*-r— r7i^;<f>f h'V-f-V^li. ^c^m^zmii^xm 
v^»*^<o|^»-t'x-fi^'^'yUXiSBffLttc^S*tS. «e 

^<mm. mx.i£^'^mwmRx/f^^mimij^y-( xb 
mmizi^<. :L<^fziby^xi&mm(mm^^if^ 

<. y^fXfc-^te. m-CLtoitO. ff»tyt:0> -5- 

S^i^$riS;< tX. fi-^^ib ( S/N) Srr6]±$-ti: 
[0018] ^ixtcit LT, *ll«SJ^®Tii. XHScoBg 

m^^MK-ttzb^K. ^i:>izimr$^xh. m 
^ xi)<i&m^ti. Li)^i,mmim<-h»^=i> hvx 

[0019] ^tmmn. isitT^-f v-'^'/u 
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■^xm^y >t )V:!^<7)n^i:mm::biz^tx\.^z. 5 t-t 
iSi<nx.ximm's^<r)^yyy:xv<^^T^^%\ - 
M.^i?>nm^^< Lxy^x^wkmzwsiLiid 

[ 0 0 2 0 1 H2tC, ^cDBtfeiayi^SQOjaS^fliSr 

le-rs \^l^i:9m^M^z1jtr,xm^■kh^txf^- vmz 

[0021] BI6«®3§a9 tCitLT, A:*!!!**: L 
^^i. "F3" i: fC^tTV^I.. *SgifiJgffiTJ4. 

kco2«»«Bmj»^i&SfflLrv^s. ^r, Ai^^j<^ 

l8ubi=W, X l.i„ -Wj X 
04 (a) >'N'f/-?:^7 -f;W:J'$n)^ce/hfIHfili 
hi,h i: . S/httatfe I .i„ -S-^x-fixO^SraW^SrTD y a 

-ji^ mmmm.ssm) ^s^l. <b) tc, j:^ 

^ ( 1 ) cTm^mmizj: 'om^itrz^^i^mw^i ,.ii<^^ 

HS<P5rro7^-;I^S-S^LTi,^S. ±Mi^ ( 1 ) <0«8t 
Wi . W2 , C^iSStC^-^SikfciO. 04 
(b) (c^-ridtc. IBi-ffl«felsubi±'C\ 

?K0gBi^fc*f tx . ffitt$rRte$-ti-* .1 1 iJ^X't S . 
[0027] C:<^ J: a tCita«l^»T&Sil48A<it«W^ 

"1" X\ ttz-^tii:M<D^'i^*^ "0" X'^^tlfz2 
[00 28] :i<7)2«l«Ibi, ?&t'cO*&Tir 
^lH'SrSo :iZX. 05 (a) l:iS^tTl^SJ:dl::. 



[0022] A;^?I]{4, JaSHKlC. A 1 , A 2 . A3. 

A4, A5<^5-:>cox7"yyipti,^^, ff. s^'r^/y 

^i\^i?^jyyb\^d9&mt:mLx. wvmmmi^Lji * 
WiA^my^/u^vyya. mmcom. msiz^jk 

•rXoiz. Mtii2x2-?hVifXC0y^)Ui^-7X:^i: 

[00 2 3] =5:±i. ^icOffiSlCiO. "^b U ^';^-^'f X 
?r l/4k:«i/h^S. «?y;tlf7-'-f j^^/PXKBift 1 0 <0 

^Ui. 512X512 tfO-ehU^' x-y--^ X(cai/Js$ 

tihii'. ztLi;jm<7mm^ 512x51 2(0-7 h u iP'x 

[0024] mzXy- v7°A 2T-t4, A 1 -C'»^>ix;t« 

/j>iiB«i.i„ tzuLx. ^N^/xx^'^fr dswaBs 

[002 5] z<r>x^ -/yA2X'^^^ ^^xy ^ fi'^ ^ti 
tzmA-^mm®. i hight , 5t«oxT--yrA i-r#^,ix3tft 

^hffiB«I.i„ izMLX. x-r-y7'A3T\ <):c7)i(i 

( 1 ) i a oirafiifr h 5 3 > 

^■«Isubl$:^f'&. 
[0026] 
Ibi.h + C -(1) 

ibii iznLXJ-<i?-y'?'yi-yi^^mrn (x^-y 
yA5) , j^^—y? 'y'i-yyiz'z>\,^xiim!m<^M*) . 
05 ( b ) ~ ( e ) tzT^^d^msmf^maim^'i 

^'->Sr?'*bffl,mUTfc#. zcr>^^^'-yi,z~Wcrr^^ 
Wi-^<^ttX\ -aL^v^ge^J-ti-ecOB^flSr "0" 

^y^fcJ: 0. 05 ( f ) tcS^-TJ: d^r. y-f Xco:*:SB 

m^^tii,^'f^fzi^imiii'ti>zbi}'X'^i>. iMLtz 
Amixn^tu::2mmmi. -Fi-t-rs. 

[0 0 2 9]<J:(C. B^^J(wOV^-CSiPJ-r«., B^^iJ 
{4. A^^JtlHiaitC. iftSmtC. Bl, B2. B3. B 
4, B5<?D50<7>X7^"/T*»*,53rS. ii*. X7^-y:rB 
1 TJ4. X i-'^/L-XSSa® 1 0 {zntX , S^W=5:T 

6tc*i-J:at:. W^Jf2X2'7M;^'X<'D7-f/P^''7 

Xi?$rll^ib^«<^J:dt-^KlL. -e«7)«-{4tB-C. vxi? 
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[0030] irti. Zco^lzX'O. •7hVi':^-*)--( X 

0 24X1 024co:}*c#^ fibs 
m^izii^ 5 12X51 2<0-?hV^X^-(Xizm^h^ 

tihiK :iiW!^<r>mm^ 5 1 2 X 5 1 m; 

10 0 3 1] iJ^tCXf vrB 2^-^. B 1 X-^hiXtz^ 



I 



sub 2 



=W3 xl,v. -W, X 



-/I'i&^L, 150 ( b ) tc. ±12^ ( 2 ) iOM^h^aatc 
J: *)^h1xtc^m^ I suba'O^iaW^:?"^^ ^ -/I^S: 
^L-CV^S. ±iei<f ( 2 ) O^Wa . W4 . Ds-ais 

l.zWi.^'t^Zhf.zi:^. mi (b) {c^-r<fc3lc. 

^$-1i:i>ii:*''T#S. ^r*J. H7 (b) <?D0yT{i. 

[0034]^<^J;3 tcia«I^I^T* S SI^*<Jt« W« 
$ii5tll^J-M®Isub2Sr, -?-cOfiitt{Cfi!-5T2ffi-fkL. 



[0 03 2] ^O^x-yrB2f o-v-<X7 'f^PtJ'^ii 
/i^%<iBtfe I a„ t . 9t(OXT- .y 7'B 1 T^/oiXfc^ 

(2) ->t.^tm^yvy9i^By 

[00331 

Ii,. +D ••• (2) 

"1" tfc-^-iTja^l^^*< "0" ^-^$^^2 

fflB^feIbi2 Sr^-a {Xx-yrB4) , 
[003 5] vlC02ffla«Ibi2 t^t. Jftt'tfOJ^^T-W 

fgti^rO. A5i:|iI«i(::2fflffl«Ibi! U«LT>'n-^'- 

/v:Bm5iJ-C#'^ix>::2€Wfli$-, "F2" fTS, 
[0036] Z<7>X 3 K23^«goii««rat;i§<i.ixi'i 2 
SJS<^2iiH«F 1 . F2*»^,. X-f-yTABT. 4ffl 
c7)7 5:/B«F3S:#^-rS. i<07^^^#F3OB 
SfflJi. |altfea«0liStcM-tS-:^c7)2ffla«F 1<7) 
5B*ffifc. fiil*-i02ffiBtfeF2<OB3gffii:cO«;^^-^i)-«t 

[0037] 
[«1] 



p 1 


F 2 


4|ttffc 


«: 






0 


0 


0 


0. 5 


O. 8 




0 


1 


1 


0. 6 


0. 8 


11 


I 


0 


2 


0. 7 


0. 8 


1 1 


1 


1 1 


3 


0. 3 


0. 9 


12 



[0 0 38] 2iSa<02ffiBfilFl . F2T'<iM:&ft 

** -1 " *«:W:«'h<OS54J-** "0" T^SftT 
l^SOT\ 2S?i<7)2fflBffiF 1 , F20M:^rT'MSffi 

*i "1 " x-hhrn-^. ^<mm\i. mm^xhhm 

[0 0 3 9]3£(C, 2a5ic02<iH«F 1 , F2«0M:fr 

TH^ffl)!)* "0" T'S>SJ&^> ^<mmi. imxmx' 
V3<rmsmmz "o" <m%m.t:^)Lhi:oi,zvx\^ 

[ 0 0 4 0 ] . «k/hffi7 ^ /P^' U >if<ryiHfi^ ^jf 



T<i "1" *«^i.is>*iTv^S*<, ¥*tfl:7^yw^'y>'^^ 

$raL:t2ffiM«iF2T'{4 "0" 
-C*>&«i^*''2#atC^<,^i:L-C. Jl^-C-li. 77^^ 
«F3<r)ilt^®«fc: "2" — «/h 

ffl7-f;P:}^U>:?'SraLJt2ffiBfliFlT'{i "0" j&J^- 
;t/i>^tTV^S**, TJf^fc7>f;W:?U>^S:ilL/i2tfB 
«|F2T'(i "1" T'&S*^, S1^l^i^T'^«>«l^*«3 

"1" <rmmmiH-x.hi.^\.z\^x\^h, 

[0041] <^c{c. U A-i^zfy -f (Sifffi^ 



0 xii^tii!)-f>mm9miz}: *)mi)^iximmm-f<DT 
2. D2) , ^}ij—\y~:r7 ^iv^M. s»ioao> im 

[0042] 

Yi(x.y) =aXXi(x,y) + (1-a) XYi.i(x.y) 

Xi(x.y) =«X Ij (x.y) +i8 

(a+>3 + r=l) 

2) . mz, i^^m^mv:fj-i^y'y4fi^9ii. 

(Tym^izih "{?tt" *^^frLiiv^A»ia^v^(^t:'. 'J 

«^*ab^03S<RWS-li-'3:V^J:3tlUTV^4 (D 

2) . 

1 0 0 4 4 3 Ji«cWW±. ±J^Lfe^ 1 ic^L/:: J: d 
fc:. W«ffl>J;&-i^7'7>f;l':?<^»J;i&-i^:/;l^»a 

S:, :7^:?^3!p'3cOk#lcJi "0. 3" , 77:/*«2<^i: 
i^tCti "0. 7" , ^^jJ^^noklitCti "0. 6" . 
y^i/'ifio<r>h%tz\i "0. 5" ^fiJOSTS. ir*ffl 

1 . E ^xwrns^m^-i^-zy '(jv^<r>\^^mi!ki 

^^^*ii>mt 77;5^!{p30|f|J^i-> 

[0 04 5] t-ti. ummm^JA-i^yy i)v^<r)^} 
i3-i^:/)i^3L^. yyyifi3<r>}i%\,z\i "o. 
9" . -enl^^^'^<^i:s^=«^T "o. s" ^shost 

E 1 . E 2xmm'^m'JA-i^'fy 4 )\^i'<r>\ii:hmm. 
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( i = l. 2, oo) 

zzx. Yi^ii^mz'Jid-i^ry^ivifoyy^ix 

^i^m.9{zm^^ixtzmyv~j^(r>'T 4 =j^j\^xmm 
fSiio Xii:-^tii3^e>mm9mizj:m^-iihm^. m 

tiHo . I.in. lave tOBBMSTfig^T. 

i>. =5rJ3, I»i„ > lave lo i:^U^vhU^;«. 
If'fXKB^StSrS^LT**^) (4)5etcfflV^&, * 
fc. /9. rtt. m^ffMfSLbLXi>X\.^L. y 

y^^mv 30«fcJEtTW3iS«tc3gi.S J: ^sfirflUSk 

(0043] 

I.in (x,y> +rXl,„e (x.y) 

... (4) 

xtii:f}^tii>^^ (:^mmmx'ii. ^^^A^st^g? 
iz-z>\,^xiimibx±^\>^V}tr-i^ymLi:m*)Mx 

X . St8i«0f^vjN$ < ^r?, J: 3 izm^tiX v . 
[0046] i<0J:d^UX?->'7'7^;P^»J:^^^i8ra 

[0047] <j^(CXT-"/:rEl, E2t\ ^coJ;o^2 
^*<0. 1. 2<Og|5:i)-(c:t±s Wtffly;^-i^:?'7-f-»P:J' 

eoai:^fflfli 1 1 oBSffiS:«« 1 3 <offls«fc Lxmm 

77:5^*''3cOgi5^(3«i:, tgttlli^fflU^-i^:/7 -f 

;v^<7)tiiijmm.i2 ff^mmmirmmis <mmmtLx 
K^ii+tJi-^ ayh^xh x-mfmmm. t ^ t *3 o > 

tiHSf^izit ^1xii><7m»^fhifiSt^j:^m9iX'hh . 
[0048] ^fc. ^fSiy 4 /Ui^mLby 4 Ji^^-^^ 

-s^y^a^fi. im<r>mLb-tm^9^<r>msm^ 
^bms.. wmy^x<7^mmmt. i. i . ^ipy-'f 

X. at/3g«Xiia^fl^S:#Ji:LT®W:iS«)SCi:(iJ: 
10 049] tt:. ~miz. >'N-H'^iro|llS«S«li 



(7) 
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[ 0 0 5 0 1 ? ^> tw. 2(s|DSteje«T-*4. 2 J^^c^Bfi&JB 

ii:^:<, a>»^LTSI«feisrtgT*S. miHi. ±51! 
<7)SiHBTJ4. Xt8»HM«S:M«li:LTV^S*<. DSA 

(4l«JtWHfilA:^3k^:-l>*^'^TS)S. :i<r>^\,z 
ffl-r * w h ifiX't^ S . B« 1 1 Jittiewssv a- l^y 
<J4. fk/hffiH«Srffl^^&i:S«l^l^cr)3i^h5;^M4 

0 , F 2 = 0 <r>HW^m^h ■& MS«x A-y 
S-:^#<L.. Fl = l. F2 = 0, tL<(i:Fl = 0, 

F 2 = 1 <7immm(rmm\i^\iii:k^ < ^^^si^fcrL 

[00 52] 

m$:mL. z<7)2mi<r>sm6^^j:mi!i!m(^Mi:izs-j 




lo imin 



\^xnw^m<r)^^^m^m:-tmm^^i:^!^h j: -3 

tc. X|jl|gStc:tJ{tS;<r'f Hy>f^, *v^— f^K JM-S 

[@i 1 ^mic^mmmizmtmmmmmi^iR;^^ 
m2 ] ^mmmmmizBi^hmmmmmio^sm^ 

[04 ] S2«0®/hfflB^I„i„ . ^N'f>''«XSiS:7 -fyp 
rJ' SrStt^ft/jNttffl^fe I high Cti.^>B#01^:^ h ^ J? 
5^ a yBlfe I ,„b 1 ^tl^tK^ya y a — 

[05] m2<r)f^i^-y~7 y^yy<7M^m^, 

[06] H2<o-><7^-^ r>':7-f;U:J'i;>'^^<offljg.El. 

[H71 B2<0TJ^ffiB«I„, . u^ny^^y^iv 

2-Xiiaii. 

3"X4a. 

4a-)Klg5. 

7-TVXr>^, 

9-B®5fta^S. 

1 O-CRT-r-fJ^rW-^f . 
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0 IMAGE PROCESSOR AND IMAGE PROCESSING METHOD 

OAbstract: 

JOBLEM TO BE SOLVED: To increase effects of contrast emphasis and 
ise reduction at the same time by finding the presence probability of a 
3ar shade by pixels according to the results of two kinds of spatial image 
Dcess and changing characteristics of temporal image processes by the 
:els according to the presence probability. 

)LUTION: For example, the breast part 4a of a body 4 to be inspected 
lich is mounted on a bed 5 is irradiated with X rays 3 radiated by an X- 
/ source 2. Transmitted X rays 3a which are shaded owing to difference 
X-ray absorptivity among respective parts while transmitted through the 
3ast part 4a are introduced into an image intensifier 6 and a converted 
d amplified optical image is picked up by a TV camera 7. For a digital X- 
/ image signal 8, an image processor 9 performs two kinds of image 
Dcess by which the effect of emphasis of a linear shade is recognized 
sically for the same digital X-ray image. Totally judging from the result, 
e presence probability of the linear shade is found by the pixels and 
cording to the presence probability, characteristics of a time file are 
langed by the pixels. 
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OTICES * 

Patent 0££ice is not responsible for any 
lages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
1 the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1] a line — the result of both a means to perform at least two kinds of spatial image processings to the picture in 
ich shading and the noise are contained, and the two aforementioned kinds of spatial image processings — being 
;ed — the above — a line — the image processing system characterized by providing a means to search for shading's 
stence probability for every pixel 

aim 2] the aforementioned picture — or — and a means to perform a time image processing to the picture drawn by 
image processing and the above ~ the property of a time image processing ~ the above — a line ~ the image 
icessing system according to claim 1 characterized by providing further the means changed for every pixel according 
shading's existence probability 

aim 3] the aforementioned spatial image-processing means ~ from the 1st image-processing system and the 2nd 
age-processing system — becoming — the image-processing system of the above 1st ~ the above — a line ~ the image 
)cessing system according to claim 1 characterized by having the filter which emphasizes shading and the image- 
)cessing system of the above 2nd having the filter which reduces the aforementioned noise 

laim 4] the image-processing system of the above 1st — the above — a line ~ from the picture as which shading was 
phasized with the high-pass filter from which spatial frequency extracts a comparatively high component the above ~ 
ine — frorn the picture as which shading was emphasized with the 1st difference circuit which carries out difference of 
: picture processed by the aforementioned high-pass filter It has further the circuit which makes binary the picture by 
dch difference was carried out according to polarity by the 1st difference circuit of the above, the image-processing 
Item of the above 2nd The low pass filter to which spatial frequency extracts a low component from the picture by 
dch the aforementioned noise was reduced comparatively, The image processing system according to claim 3 
aracterized by having further the 2nd difference circuit of the above which carries out difference of the picture 
>cessed by the aforementioned low pass filter, and the circuit which makes binary the picture by which difference was 
Tied out according to polarity by the 2nd difference circuit of the above from the picture by which the aforementioned 
ise was reduced. 

laim 5] The image processing system according to claim 3 or 4 characterized by having further a means to choose and 
tput either of the image-processing system of the above 1st, and the image-processing system of the above 2nd, based 
the value of the aforementioned existence probability. 

laim 6] the above — a pixel with the aforementioned existence probability comparatively high [ a means to change the 
Dperty of a time image processing ] — receiving ~ the above — the smootiiing property of a time image processing — 
mparativeiy — low — carrying out — a pixel with the aforementioned, comparatively high existence probability — 
:eiving — the above ~ the image processing system according to claim 1 characterized by making the smoothing 
Dperty of a time image processing comparatively high 

laim 7] a line — the result of both the step which performs at least two kinds of spatial image processings to the 
:ture in which shading and the noise are contained, and the two aforementioned kinds of spatial image processings ~ 
ing based — the above — a line — the image-processing method characterized by providing the step which searches for 
ading's existence probability for every pixel 

:iaim 8] the aforementioned picture ~ or — and the step which performs a time image processing to the picture drawn 
' the image processing and the above — the image-processing method according to claim 7 characterized by providing 
rther the step which changes the property of a time image processing for every pixel or neighboring group according 
the aforementioned probability distribution 

laim 9] The image processing system characterized by providing the following, the line out of an input picture - a 1 st 
rting means to sort out a shadow region and other fields the sorting method of a different kind from the 
brementioned 1st sorting means — the line out of the aforementioned input picture — a 2nd sorting means to sort out a 
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d the output of the aforementioned 1st sorting means and the aforementioned 2nd sorting means - being based ~ a 
: -r^an existence probability determination means to search for shading's existence probability The noise reduction 
cessing means which carries out noise reduction processing to the aforementioned input picture, and switches three 
nore kinds of filter factors based on the output of the aforementioned existence probabiHty determination means 
aim 10] The aforementioned noise reduction processing means is an image processing system according to claim 9 
racterized by being what changes a filter factor so that the noise reduction effect may become high as the 
rementioned existence probability becomes low in the aforementioned input picture. 
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TAILED DESCRIPTION 



jtailed Description of the Invention] 
01] 

le technical field to which invention belongs] this invention ~ lines, such as a vessel and guide wire, — it is related 
h the image processing system and method containing shading of processing a digital X-ray picture, for example 

•02] 

ascription of the Prior Art] the noise superimposed on a picture since radioscopy reduces dosage compared with 
rtography and patient contamination is reduced, although catheter treatment under transillumination is briskly 
formed as iatrotechnique using the X-ray — large — lines, such as a catheter, other guide wire, and a vessel, — there 
s a problem of it having been interfered with shading by the background noise and being hard coming to be visible 
t03] moreover — if it sees through by increasing dosage ~ a background noise — relative — small — becoming — a line 
ilthough the visibility of shading becomes high, there is a fault that the amount of contamination of a patient or an 
otechnique person becomes large Therefore, even if the technology of reducing a noise by the image processing or 
>ing contrast continues till present, it is continuing inquiring. 

>04] The image processing technique for the noise reduction most generally used is the technique of carrying out 
jraging of the picture of two or more frames which is continuing in time. This technology is already well-known and, 
lerally the recursion filter called recursive call filter is also widely used as the applied technology. 
105] However, although such a time filter can reduce only a noise effectively to an object with little movement, to an 
ect like the guide wire inserted in the heart vessel which has movement comparatively, the contrast is thinned or it 
; the fault which produces an afler-image. Therefore, a photographic subject's movement is detected and the 
hnolbgy in which a filter shape is changed is developed in the place with movement (the patent No. 2508078 official 
ort, JP,6-69447,B, JP,3-198836,A, JP,6-47305,A, JP,7-79956,A, JP,8-255238,A). 

>06] however, with the technology of tiiese, since detection of a photographic subject's movement was detected based 
the difference of a picture at present and the past picture, change of the pixel value by the noise also had the problem 
t it will be detected as a photographic subject's movement In order to use the low guide wire of a narrow diameter 
heter or contrast especially, when movement detection precision was made high, there was a problem of it becoming 
possible for noise reduction to carry out effectively. 

)07] On the other hand, generally the spatial filter is also used in order to raise noise reduction and contrast. This 
itial filter can do various usage of emphasizing contrast by taking the weighted average of the pixel of a part soon, 
lucing and carrying out smoothing of the noise, or differentiating spatially, however, smoothing — a line like not only 
loise but important guide wire, or a catheter ~ even shading fades and there is a fault that the contrast will be spoiled 
a noise will also be emphasized in contrast emphasis 

)08] For this reason, the equipment (JP,60-245084,A) which detects the equipment (JP,4-122355,A) which carries out 
item recognition of the vessel shadow spatially, or a photographic subject's edge field, performs contrast emphasis to 
edge field and performs smoothing to the field which is not so is developed. 

)09] However, since the method of the former pattern recognition needs many average circuits and comparator 
cuits per 1 pixel, very many circuits are needed for performing real-time operations, such as transillumination 
)cessing, and, moreover, there is no effect of reducing a noise. 

)1 0] Moreover, in order that it may only distinguish an edge field and a backgroxmd region using 1-bit information, 
ten there is incorrect recognition, contrast emphasis may be carried out, the noise which adjoined the portion to which 
toothing was able to be applied extremely and has been incorrect-recognized may be outputted, incorrect recognition 
"ves as artifact of an ou^ut picture sensitively, and the method of the latter edge emphasis tends to spoil quality of 
age. 
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oblem(s) to be Solved by the Invention] as mentioned above, in the Prior art, it was difficult to make high 
lult^neously the effect of afler-image reduction and noise reduction about the picture of a photographic subject with 
»vement, and to make high simultaneously the effect which are contrast emphasis and noise reduction 
)12] this invention realizes making high simultaneously the effect of afler-image reduction and noise reduction, and 
king the effect of contrast emphasis and noise reduction high simultaneously, and aims at offering the image 
)cessing system and method of displaying shading which are the guide wire in X-ray medicine, a catheter, a blood 
5sel figure, etc. good 
)13] 

:eans for Solving the Problem] this invention — a line ~ the picture in which shading and the noise are contained — 
leiving — at least two kinds of spatial image processings — giving — the result of two kinds of this spatial image 
)cessing ~ being based — a line — shading's existence probability is searched for for every pixel, and it is 
iracterized by changing the property of a time image processing for every pixel according to this existence probability 

)14] 

nbodiments of the Invention] Hereafter, a desirable operation form explains the image processing system by this 
mention, referring to a drawing, here — as the object of an image processing — lines, such as a blood vessel, guide wire, 
i a catheter, — the radioscopy picture containing shading and a background noise shall be explained to an example 
)15] The composition of the X-ray fluoroscope which built the image processing system concerning this operation 
m into drawing 1 is shown. The X-ray fluoroscope main part 1 irradiates X-ray 3 ****(ed) when cutting X line 
irce 2 for example, towards thorax 4a of the analyte 4 laid on the berth 5, and it is constructed so that the optical and 
age which introduced into the image intensifier 6 transparency X-ray 3a to which shading was attached by the 
Terence in the rate of X-ray absorption of each part while penetrating thorax 4a, and was changed and amplified there 
ly be picturized by TV camera 7. The output signal of this TV camera 7 passes along a preamplifier, an analog-to- 
ptal converter, etc. which are not illustrated, and is changed into the digital X-ray picture signal 8. 
)16] and this digital X-ray picture signal 8 is suitably processed with an image processing system 9, and a background 
ise reduces it by this processing — having — a line — after shading is emphasized relatively, a shade indication of it is 
^enat CRT display 10 

)17] By the way, a blood vessel, other catheters, guide wire which are inserted in the inside of the body, etc. are 
pressed on a digital X-ray picture with shading of a narrow line according to the appearance, the conventional 
:hnology also described — as — such a narrow — a line — the property, for example, spatial frequency, and time 
quency of shading are high like a noise, for this reason, it tends to be influenced of noise reduction processing, 
jether with a noise, disappear, it fades or the contrast spoils it — having — stripes — it may be unacquainted and there 
a troublesome problem It was coped with to such a problem at the former by making quantity of radiation of an X-ray 
jh, and raising signal to noise ratio (S/N). 

)1 8] on the other hand — even if it makes it fall further with this operation form, v^thout making quantity of radiation 
an X-ray high ~ a line ~ contrast of shading does not tend to be spoiled but it is going to reduce only a background 
ise effectively thus, a background noise decreases — having — moreover — a line — if shading can observe by 
fficient contrast, it is expected that the precision of medical acts, such as catheter medical treatment performed under 
s fluoroscopy and a biopsy, is markedly alike, and improves 

Dl 9] Perform at least two kinds of image processings the effects of emphasizing shading are accepted to be, and it 
iges synthetically from two kinds by the image processing which is these two kinds of results, this operation form — 
idamental — the same digital X-ray picture ~ receiving — a line — It is what is going to search for shading's existence 
3bability for every pixel, and is going to change the property of a time filter for every pixel according to this existence 
)bability. a line ~ As opposed to a pixel with comparatively high shading's existence probability that is, a line The 
1 of the contrast of shading is prevented, the smoothing effect of a time filter — low ~ stopping — a line — on the other 
nd — a line — shading's existence probability is comparatively low, and to a comparatively high pixel, the probability 
lich is a background noise tends to make the smoothing effect of a time filter high, and tends to reduce a noise 
Actively 

320] The procedvire of this image processing system 9 is shown in drawing 2 . In addition, the program written in the 
)rage which can be read by computer may realize in soft, and this processing combines the circuit corresponding to 
ch block of drawing 2 according to procedure, and it may be made to realize it in hard. In addition, it is more desirable 
constitute so that this image processing system 9 may process an input picture on real time and it can display. 
321] It is digital X-ray picture 10 as an input picture to an image processing system 9. It is continuously supplied with 
)redetermined period from TV camera 7. and — first — this digital X-ray picture 10 from — a line — shading's existence 
obability is searched for for every pixel (a settlement of all pixels existence probability is called "existence probability 
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ribution") Drawing 2 shows this existence probability distribution as "F3." With this operation form, in order to 
rclvfor this existence probability distribution F3, two kinds of image processings of A sequence and B sequence are 
pted. First, the procedure of A sequence is explained. 

22] A sequence becomes the order of processing from Al, A2, A3, A4, and five steps of A5. First, at Step A 1, it is 
ital X-ray picture 10. It receives, processing called minimum value filtering is performed, and it is the minimum 
ae picture Imin. It obtains. It moves as shown in dmwjng.3 , for example, so that the filter mask of 2x2 matrices may 
be lapped as everyone knows, minimum value filtering is each of that position, and it elects the minimum pixel 
ae in four near pixels in a mask, and is the minimum value picture Imin about the minimum value. It is the 
cessing which is made into the pixel value of the pixel to which it corresponds [ inner ] and to say. 
23] In addition, digital X-ray picture 10 which reduces matrix size to one fourth by this processing Although it is 
uced to the matrix size of 512x512 when matrix size is the size of 1024x1024, the scale of a circuit is reducible by 
forming processing after this in the matrix size of 512x512. according to such minimum value filtering — a line — the 
itrast of shading will be emphasized somewhat 

24] Next, minimum value picture Imin acquired at Step A2 Al It receives, high path type (high pass type) spatial 
sring is given, and spatial frequency acquires the minimxim value picture Hugh by which the comparatively low 
aponent was filtered. 

'25] the minimimi value picture Ihigh by which the high-pass filter was carried out at this step A2, and minimxmi 
ue picture Imin acquired at previous Step Al receiving — Step A3 — the following formula (1) — performing an 
jnment operation [ like ] (a load being hung and difference being taken), i.e., a load subtraction, — difference — a 
ture Isubl is acquired 
126] 

bl=Wl xImin-W2 xlhigh+C ~ (1) 

minimum value picture Ihigh and the minimum value picture Imin by which the high-pass filter was carried out to 
wing 4 (a) each spatial profile (position fimction of a pixel value) — being shown — this drawing (b) — the difference 
the above-mentioned formula (1) ~ the difference obtained by processing — the spatial profile of a picture Isubl is 
)wn by setting up suitably the coefficient Wl of the above-mentioned formula (1), W2, and C shows to drawing 4 (b) 
IS — difference — a picture Isubl top — a line — polarity can be reversed only for the portion presumed that the 
>bability which is shading is comparatively high to the other portion 

)27] thus, a line — the diflference from which the portion presumed that the probability which is shading is 
nparatively high, and the other portion were discriminated by polarity — a picture Isubl — the polarity — following — 
lary — izing — a line ~ binary picture Ibil as which the portion presumed that the probability which is shading is 
nparatively high is " 1 ", and the other portion was expressed by "0" It obtains (Step A4). 

)28] this binary picture Ibil — since the backgroimd noise is contained by almost all cases, the processing which 
noves this is needed here, it is shown in drawing 5 (a) — as ~ a noise — isolation — like — it is — on the other hand — a 
e ~ connectivity of shading is high The difference in such a property is used and it is the binary picture Ibil here. It 
:eives and pattern matching is performed (step A5). two or more kinds of lines as shovra in drawing 5 (b) - (e) as 
sryone knows about pattern matching — the shading pattern is prepared beforehand, the portion which is in agreement 
th this pattern comes out as it is, and a conflicting portion is the processing which reverses the pixel value to "0" with 
:h pattern matching, most noises as shown in draw ing 5 (f) remove — having — a line — only the portion presumed 
It the probability that shading exists is comparatively high can be extracted The binary picture acquired by A 
juence mentioned above is set to "Fl 

)29] Next, B sequence is explained. B sequence becomes the order of processing from Bl, B-2, B3 and B4, and five 
ps of B5 like A sequence. First, at Step Bl, it is digital X-ray picture 10. It receives, processing called spatial 
loothing filtering is performed, and it is the average picture lave. It obtains. It moves as shown in drawing 6 , for 
ample, so that the filter mask of 2x2 matrices may not be lapped as everyone knows, smoothing filtering is each of 
it position, and it calculates the average of the pixel value of four near pixels in a mask, and is the average picture 
/e about the average. It is the processing which is made into the pixel value of the pixel to which it corresponds 
rmer ] and to say. 

330] In addition, digital X-ray picture 10 which reduces matrix size to one fourth by this processing Although it is 
luced to the matrix size of 512x512 when matrix size is the size of 1024x1024, the scale of a circuit is reducible by 
rforming processing after this in the matrix size of 512x512. since a background noise is reduced according to such 
loothing filtering — the part and a line — it becomes easy to recognize shading 

031] Next, average picture lave acquired in step B-2 Bl Average picture How by which it received, low-pass type 
)w-passed type) spatial filtering was given, and the component with comparatively low spatial frequency was filtered 
obtains. 
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}2] average picture How by which the low pass filter was carried out by this step B-2 Average picture lave acquired 
re^ious Step Bl receiving— Step B3 - the following formula (2) — performing an alignment operation [ like ] (a 
I being hung and difference being taken), i.e., a load subtraction, — difference — a picture Isub2 is acqviired 

J3] 

)2=W3 xIave-W4 xIlow-^D - (2) 

rage picture How by which the low pass filter was carried out to drawing 7 (a) Average picture lave each spatial 
Hie — being shown — this drawing (b) ~ the difference of the above-mentioned formula (2) ~ the difference obtained 
)rocessing — the spatial profile of a picture Isub2 is shown by setting up suitably coefficient W3 of the above- 
itioned formula (2), W4, and D shows to drawing 7 (b) ~ as ~ difference — a picture Isub2 top — a line — polarity 
be reversed only for the portion presumed that the probability which is shading is comparatively high to the other 
don in addition — the example of drawing 7 (b) ~ four fields — a line — although it is presumed that possibility of 
ig shading is comparatively high ~ among these, the left to the 2nd field — a line — it is the portion which 
criminated shading correctly and the three remaining fields are the incorrect-discrimiilated portions 
34] thus, a line — the difference fi-om which the portion presumed that the probability which is shading is 
iparatively high, and the other portion were discriminated by polarity ~ a picture Isub2 — the polarity ~ following ~ 
ary — izing — a line — binary picture Ibi2 as which the portion presumed that the probability which is shading is 
iparatively high is "1 and the other portion was expressed by "0" It obtains (Step 34). 

35] This binary picture Ibi2 The processing which removes this since the background noise remains by almost all 
3S is needed, and it is the binary picture Ibi2 like A5. It receives and pattem matching is performed (step A5). most 
5es remove — having ~ a line ~ only the portion presumed that the probability that shading exists is comparatively 
ti can be extracted The binary picture acquired by B sequence mentioned above is set to "F2." 
36] Thus, the flag picture F3 of four values is created at Step AB from two kinds of binary pictures Fl and F2 
uired by two image processings. The pixel value of this flag picture F3 is assigned as shown in the next table 1 
ording to the combination of the pixel value of the binary picture Fl, and the pixel valine of the binary picture F2 of 
'ther side in about the pixel of the same position while, 
37] 
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G8] two kinds of binary pictures Fl and F2 — both — a line — the portion presumed that the probability which is 
iding is comparatively high by "1" moreover, the case where a pixel value is "1" in two kinds of binary pictures 
3th ] Fl and F2 since the other portion is expressed by "0" — the pixel — a line ~ it is thought that the probability 
ich is shading is the highest and it is made to give the pixel value of "3" to the applicable pixel of the flag picture F3 
e 

»39] on the contrary, the case where a pixel value is "0" in two kinds of binary pictures [ both ] Fl and F2 — the pixel 
I line — the probability which is shading is most considered to be a low, and it is made to give the pixel value of "0" 
he applicable pixel of the flag picture F3 here 

)40] moreover, the direction of minimum value filtering — smoothing filtering ~ a line, although "1" is given by the 
lary picture Fl througji minimum value filtering, since the extraction ability of shading is generally high the case 
ere it is "0" by the binary picture F2 through smoothing filtering ~ a line — a pixel value being given, and here, 
iough "0" is given to the applicable pixel of the flag picture F3 by the binary picture Fl of "2" which let minimum 
ue filtering pass on the other hand, noting that the probability which is shading is high to the 2nd the case where it is 
* by the binary picture F2 through smoothing filtering — a line — it is made to give the pixel value of "1 " to the 
plicable pixel of the flag picture F3 here noting that the probability which is shading is high to the 3rd 
)41] next, the time filter called recursive call filter (recursive filter) — digital X-ray picture 10 or — and — alttiough it 
s the picture drawn by the image processing pass — this operation form — this recursive call filter — the object for 
Aground noises, and a line — the object for shadings « two lines are prepared (C2, D2) As everyone knows, a 
jursive call filter is a time filter of the type of making the last filter result reflect in this filtering, and is defined by the 
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lowing formulas (3). In addition, "a" is a recursive call coefficient which determines the filter shape of whether the 
t filter result is made to reflect in this filtering how much, and it makes the last filter result strongly reflected to this 
ering, so that "a" is low here. 
)42] 

(x y) =axXi (x y)+(l-a) xYi-1 (i= 1, 2, infinity) (x y) 

s digital X-ray picture 10 of the present fi-ame by which Yi expressed the picture by which recursive call filtering was 
ried out to the i-th here, and Xi was supplied to the image processing system 9 fi-om TV camera 7 the i-th. Or the 
:ture drawn by the image processing from it, 10 [ for example, ], Imin, and lave The inter- fi-ame weighted average 
:ture given by the following formula (4) is expressed using three pictures. In addition, Imin and lave 10 After 
mging the nxmiber of pixels into equal matrix size, it uses for (4) formulas. Moreover, coefficients alpha, beta, and 
nma are good also as a coefficient of fixation, and good also as composition which is changed for every pixel 
:ording to the value of the flag picture F3. 
)43] 

(x y) = alphaxi 0 (x y)+ betaximin (x y) + gammaxlave (x y) ~ (4) 
Ipha+beta+gamma =1) 

bough this liquor SHIBURU coefficient a of two lines is changed for every pixel according to the pixel value of the 
g picture F3 — the way of changing ~ the recursive call filter for backgrounds, and a line — it is made different with 
J recursive call filter for shadings This is what is depended on the difference in the purpose of both filters, the 
jursive call filter for backgrovmds Since it aims at reducing a background noise, assign the liquor SHIBURU 
efficient a out of the low range comparatively, and the last filter result is made to reflect more strongly (C2). on the 
atrary, a line ~ the recursive call filter for shadings ~ a line — " by the movement at the time of insertion of a catheter 

when the last filter result is reflected not much strongly for the purpose of emphasizing shading, since it fades and 
lay arise The liquor SHIBURU coefficient a is set up comparatively highly, and it is made not to make the last filter 
iult reflect not much strongly (D2). 

)44] "0.3" and when a flag is 3 about the liquor SHIBURU coefficient a of the recursive call filter for backgrounds, 
d a flag is 2, "0.7" and when a flag is 1, "0.6" is assigned, and "0.5" is assigned [ as specifically shown in Table 1 
mtioned above, ] when a flag is 0. the recursive call filter for backgrounds — fundamental — a line, although it is 
tistituted so that a portion with higher shading's existence probability may make a recursive call coefficient high and 
5 influence of an after-image may decrease the below-mentioned steps El and E2 ~ a line ~ portion outputted as an 
tput picture II of the recursive call filter for shadings the value of a pixel — output picture 13 of an output image 
mation circuit (with this operation gestalt) It is constituted so that a flag may assign a recursive call coefficient very 
lall about the portion of 3 and may serve as a picture which faded. 

)45] moreover, a line — when a flag is 3 about the liquor SHIBURU coefficient a of the recursive call filter for 
adings, "0.9" is assigned, and when other, "0.8" is assigned altogether a line — Steps El and E2 of the after-mentioned 
fie recursive call filter for shadings ] — a line — output picture II of the recursive call filter for shadings the value of a 
eel — output picture 13 of an output image formation circuit ****** — the very large recursive call coefficient about 
? portion (at this operation gestalt, a flag is the portion of 3) outputted is assigned, and it is constituted so that the 
luence of an afler-image may become small 

D46] picture II by which the background noise was reduced very much by such recursive call filtering processing a 
e — picture 12 which dotage according [ shading ] to the movement is suppressed, and is emphasized enough Two 
ids of pictures are acquired, in addition — this operation form — a line — picture 12 showing shading ******., 
hough the output of a recursive call filter is used, it is good instead of the output picture of a recursive call filter also 
composition which uses any of the subject-copy image 10, the minimum value picture Imin, and the average picture 
/e they are 

347] two kinds of such [ in Steps El and E2 ] pictures II and 12 either — the line of the flag picture F3 — according to 
5 flag showing shading's existence probability, it chooses for every pixel [ next, ] specifically, it is shown in Table 1 ~ 
~ a flag — the portions of 0, 1, and 2 ~ output picture II of the recursive call filter for backgrounds a pixel value ~ 
:ture 13 as a pixel value — choosing — a flag ~ the portion of 3 — a line — ou^ut picture 12 of the recursive call filter 
r shadings a pixel value — picture 13 It is constituted so that it may choose as a pixel value, picture 13 outputted at this 
ne while a backgroimd noise is reduced enough — a line ~ a picture clear by contrast with sufficient shading — 
coming --**** — moreover, picture 10 When a catheter, guide wire, etc. move in inside, it is the picture which hardly 
ntains those after-images. 

048] in addition, the line which makes the object of recognition a spatial filter coefficient, filter size, a pattern 
atched filter and filter size, a recursive call coefficient, etc. — optimal processing can be performed by setting 
propriately in consideration of the spatial size of shading, concentration and the fi-equency characteristic of a 
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:kgro\ind noise, I.I. visual field size, and a transillumination X filament affair 

)4fJ] Moreover, generally, the circuit scale of hardware becomes large, when generating of the pixel address which is 
ib-control-specification signal on a picture is complicated, that many equalization circuits and comparator circuits 
srate simultaneously, and the possibility of a practical real-time operation becomes small, although pattern 
ognition which is seen on the conventional technology is the composition of not being suitable for real-time 
ognition — this operation gestalt — a line ~ since it consists of a comparator located in the linear-space filter and the 
ier part of the same number as the nimiber of bits of accompanying information, and a binary filter given to a binary- 
d picture, proceissing by sequential scanning is possible for the pattem recognition of shading, its circuit scale is small 
1 it ends 

)50] furthermore, the image processing of 2 description with this operation gestalt — using ~ a line — although 
iding's existence probability was determined — the sorting result of two or more image processings — being based — a 
e — it is good also as composition which determines shading's existence probability 

)51] Without being limited to the operation gestalt mentioned above, this invention can deform variously and can be 
Tied out. For example, although carried out for the radioscopy picture in above-mentioned explanation, a recvirsive 
1 filter cannot consist of roentgenography of photography pictures, such as DSA, or an one shot in many cases. It is 
i^ause a picture is not inputted continuously but it becomes intermittent or the picture input of only one sheet. In this 
;e, a spatial filter can be used instead of a recursive call filter, picture II comparatively strong smoothing gives — 
ving — 12 if the picture by which contrast emphasis was carried out, or a minimum value picture is used — a line ~ or 
lat the contrast of shading is reinforced ] — or it is not spoiled and smoothing of the background is carried out even in 
s case, the pixel in which smoothing for backgrounds has the accompanying information on F 1=0 arid F2=0 ~ the 
oothing effect — large— carrying out — Fl=l and F — the line which may make the pixel of the accompanying 
brmation on 2= 0 or F1=0, and.F2=l a setup which is not so large, and may exist in a backgrovmd image — it is 
ijessary to make it press down contrast degradation of shading An observer can be provided with the picture by which 
) rough deposit of a backgroimd was mitigated while contrast, such as a vessel and stomach walls, had been 
dntained by forming a picture based on such a design. 
)52] 

ffect of the Invention] this invention — a line — the picture in which shading and the noise are contained ~ receiving - 
least two kinds of spatial image processings — giving — the result of two kinds of this spatial image processing — 
ing based — a line — since the probability distribution showing shading's existence probability was searched for ~ a 
e — it is comparatively highly precise and the existence of the existence of shading can be judged lines, such as guide 
re [ reducing a noise effectively according to this probability distribution by changing the property of a time image 
>cessing for every pixel or neigjiboring group ] in it, simultaneously X-ray medicine, a catheter, and a vessel shadow, 
he contrast of shading can be emphasized effectively 
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>an Patent Office is not responsible for emy 
oages caused lay the use of this translation. 

liis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
1 the drawings, any words are not translated. 
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